Here we present highlights from VERITAS observations of high-frequency-peaked BL Lac objects (HBLs). We discuss the key science motivations for observing these sources -including performing multiwavelength campaigns critical to understanding the emission mechanisms at work in HBLs, constraining the intensity and spectra shape of the extragalactic background light, and placing limits on the strength of the intergalactic magnetic field.
VERITAS Observatory
The VERITAS observatory is an array of four 12-meter imaging atmospheric-Cherenkov telescopes (IACTs) located at the Fred Lawrence Whipple Observatory (FLWO) in southern Arizona [Holder et al. 2008] . Each reflector comprises 350 hexagonal mirrors following the Davies-Cotton design. The focal plane instrument consists of 499 photomultiplier tubes covering a 3.5
• field of view. Its large collection area (∼ 105 m 2 ), in conjunction with the stereoscopic imaging of air showers, allows VERITAS to detect very-high-energy (VHE) gamma rays between energies of 100 GeV and 30 TeV with an energy resolution of ∼ 15−20% and an angular resolution of ∼ 0.1
• . A source with a flux 1% that of the Crab Nebula can be detected by VERITAS in ∼ 25 hours with a statistical significance of 5 standard deviations (σ).
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During the bright-moonlight period in November 2011, the VERITAS telescope-level trigger systems were upgraded. This was part of a larger upgrade of the VERITAS array which included the replacement of all camera pixels with high quantum efficiency photomultiplier tubes during the summer of 2012.
A significant component of the VERITAS science and observing program involves the study of active galactic nuclei (AGNs). In these proceedings we outline the observations of a specific class of AGNs known as high-frequency-peaked BL Lac objects (HBLs). The VERITAS long-term blazar science and observing program consists, in part, of obtaining ∼ 200 hours of total exposure on several key HBLs. In Section 2 we briefly outline the characteristics of AGNs, and HBLs in particular. Section 3 outlines the broad-ranging science motivations for studying these objects. Concluding remarks are given in Section 4.
High-Frequency-Peaked BL Lacs
Blazars are a class of active galaxy possessing a central engine that powers a relativistically beamed jet oriented along the line of sight between the source and the Earth. The broadband spectral energy distributions (SEDs) of blazars have a double-peak structure spanning approximately 12 decades in energy. The first emission peak, in the ultraviolet to X-ray energy regime, is likely from the synchrotron emission of relativistic electrons being accelerated in the jet region. The second peak, located at gamma-ray energies, is generally thought to be a result of inverse-Compton scattering of low-energy photons (either synchrotron photons or external photons from the accretion disk and/or surrounding dust clouds) off the relativistic population of electrons in the jet. Blazars with synchrotron peaks located at ≥ 10 16 Hz are typically classified as HBLs [Abdo et al. 2010] .
2 Figure 1 illustrates the basic blazar taxonomy.
The 15 VERITAS-detected HBLs are listed in Table  I . The source redshift, Fermi and VERITAS spectral indices, and Fermi /VERITAS spectral break divided by the source redshift are given.
Science Motivations for HBL Observations
The science pursued through gamma-ray observations of HBLs is diverse -ranging from the study of particle acceleration mechanisms at work in the collimated relativistic outflows of these sources, constraining/measuring diffuse cosmological radiation fields and intergalactic magnetic fields through the absorption and secondary emission of primary gamma-rays, to placing limits on source redshifts that remain elusive despite attempts at direct measurement. These 2 Abdo et al. [2010] , in fact, use the terminology highsynchrotron-peaked BL Lac object (HSP) rather than HBL. In the context of this paper, the two naming schemese are considered interchangeable. 
Blazar Classification
Photon spectral index 1.0, which is incompatible with H0 at the less than 70 % confidence level. The fit of the simulated dFED and observations is shown in Figure 8b . It is evident that the conclusion of TVN11, that H0 is ruled out with more than 99.99 % probability, is purely due to the assumption that a single source spectral index holds for over five orders of magnitude in energy. Allowing a spectral break energy and an intrinsic spectral index below the break energy to vary as detailed in section 2.3 makes it possible to interpret the 1ES 1218+304 data set as consistent with H0.
The amount of secondary radiation strongly depends on the power output of the TeV blazar at the highest energies. For this source, more so than the others, IACT observations demonstrate strong variability in the VHE spectrum. The VERITAS collaboration reports that the 1ES 1218+304 data were sampled sparsely over a period of 115 days in late 2008 -2009 , and while the majority of the data are consistent with a steady baseline flux, the data set also includes a statistically significant flare which peaked at ∼ 20 % Crab, and lasted a few nights. The flux at the peak of the flare was 3-4 times higher than the baseline flux and it significantly increases the average flux value observed over the entire period. Furthermore, evidence for variability of this source can be inferred from the VERITAS publication covering its 2 year activity which occurred prior to the Fermi mission (Acciari et al. (2009)). The flux observed at that time constitutes about 60-70 % of that reported in the second data set (see Table 1 ). Overall, the IACT data to date suggest that the average observed VHE flux of this souce could be lower than used in TVN11, yet the assumption of the higher average VHE flux is still compatible with H0.
Analysis of 1ES 0229+200 Data
The parameters of the data set of 1ES 0229+200 are given in Table 1 
Multiwavelength & Variability Studies
To fully understand the physical mechanisms at work in the jets of HBLs, it is critical to observe them from radio wavelengths up through gamma-ray energies. Doing so allows for correlation studies between X-ray and gamma-ray emission, searches for orphan gamma-ray flare events, the placement of constraints on emission models for different subclasses of AGN, and the general study of particle acceleration mechanisms in some of the most extreme environments in the Universe. VERITAS coordinates with a number of optical, X-ray, and gamma-ray instruments to maximize the science return for these types of investigations.
Multiwavelength campaigns also serve the purpose of monitoring source behavior over extended periods of time. This is key to establishing variability timescales which, in turn, are critical for determining the size of the emitting region as well as testing emission models involving (for example) lineof sight cosmic ray interactions [Essey & Kusenko 2010] and gamma-ray-induced electromagnetic cascades [Dermer et al. 2011] . 
Constraints on the Intergalactic Magnetic Field (IGMF)
The intergalactic magnetic field (IGMF) can be probed using TeV gamma-rays produced by HBLs. These primary gamma-rays can produce electronpositron pairs by interacting with the diffuse photons of the EBL [Huan et al. 2011] . The electrons and positrons will be deflected by the intergalactic magnetic field (IGMF) and inverse-Compton scatter photons of the cosmic microwave background (CMB) and EBL up to GeV energies. These secondary photons will produce a halo around the central point source, the angular extent of which will be dependent on the strength of the IGMF. A stronger IGMF will result in greater isotropization of the electron-positron pairs and, therefore, a lower detected flux of secondary gamma-ray emission associated with the point source. Using gamma-ray observations, a lower limit on the strength of the IGMF can be obtained by identifying those values yielding a total observed flux in excess of that detected by gamma-ray instruments such as Fermi [Arlen et al. 2012 , Taylor et al. 2011 . Figure 3 shows the calculated primary and secondary emission components, assuming an IGMF strength of B = 0 Gauss, for the HBLs RGB J0710+591 (left) and 1ES 1218+304 (right). The Fermi and VERITAS data shown for both sources are consistent with this assumed IGMF strength. More details can be found in Arlen et al. [2012] .
Constraints on the Extragalactic Background Light (EBL)
The extragalactic background light (EBL) consists of the accumulated electromagnetic radiation due to gravitational and nuclear energy releases since the epoch of recombination. Its SED is bimodal with a peak in the near-infrared (∼ 1 µm) from the collective emission of stars/galaxies, and the accretion of matter onto AGN, and a second peak (∼ 100 µm) resulting from the absorption and re-radiation of this near-infrared emission by dust. Direct measurements of the EBL are hindered by overwhelming foreground emission from the galaxy and zodiacal light. Observations of HBLs between ∼ 100 GeV and 30 TeV offer a unique approach to probing the EBL at near-, mid-, and far-infrared wavelengths via the interaction γ VHE γ EBL → e + e − [Gould & Schréder 1967] . Hard-spectrum blazars are best suited for EBL studies in this energy range when they have moderate to large redshifts and their hard observed gammaray spectra. The advantages associated with these characteristics are two-fold. First, one of the main effects of EBL absorption is that of a softening with respect to the intrinsic emission spectrum. If a source has a large redshift and hard observed spectrum, this places strong limits on the amount of EBL absorption that can be present without invoking an unrealistically (and un-physically) hard intrinsic spectrum in the very-high-energy (VHE) regime. Second, a hard observed spectrum means that the source in question is more readily detected at multi-TeV energies. This is critical in searching for a second form of EBL absorption signature -a spectral break at ∼ 1 TeV. These two EBL absorption signatures can be used in conjunction with one another to place strong constraints on the EBL [Orr et al. 2011] .
The VERITAS long-term blazar science and observing program includes the acquisition of deep observations on several hard-spectrum HBLs -one of the goals behind these campaigns being improved constraints, or the potential measurement, of the EBL. The spectra of four of these sources are shown in Figure 4. 
Blazar Redshift Constraints
For blazars of unknown redshift, the EBL can be used to obtain an upper limit on the redshift value. This is done by calculating the de-absorbed VHE spectrum over a range of redshifts and identifying the redshift at which the de-absorbed spectrum either becomes harder than the Fermi-LAT spectrum or exhibits a statistically significant exponential rise with increasing energy. Both of these conditions indicate the redshift at which the calculated intrinsic spectrum becomes inconsistent with standard blazar emission scenarios. These two techniques are illustrated in Figure 5 using the VERITAS spectra of 1ES 0502+675 and PG 1553+113. These data and analyses will be discussed in greater detail in upcoming dedicated publications.
Conclusion
The observation and study of HBLs are an important component of the VERITAS science program. With continually deepening exposures on these objects, VERITAS will acquire the high-precision spectra necessary for performing detailed studies of the emission mechanisms at work in blazars, obtaining improved constraints on the EBL and potentially measuring its intensity, and placing the most stringent constraints on the strength of the IGMF to date. The VERITAS collaboration is actively working with the multiwavelength community to ensure the greatest possible science return from these observations. 
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CONSTRAINTS ON THE IGMF:
The intergalactic magnetic field (IGMF) can be probed using TeV gamma-rays produced by HBLs. These gamma-rays can produce electron-positron pairs by interacting with the diffuse photons of the EBL. The electrons and positrons will be deflected by the intergalactic magnetic field (IGMF) and inverse-Compton scatter photons of the Cosmic Microwave Background (CMB) and EBL up to GeV energies. These secondary photons will produce a halo around the central point source, the angular extent of which will be dependent on the strength of the IGMF. A stronger IGMF will result in greater isotropization of the electron-positron pairs and, therefore, a lower detected flux of secondary gamma-ray emission associated with the point source. Using gammaray observations, a lower limit on the strength of the IGMF can be obtained by identifying those values yielding a total observed flux in excess of that detected by gamma-ray instruments such as Fermi. Abdo, A.A., et al., ApJ, 715, 429 (2010 .) Arlen, T., et al., arXiv 1210 .2802 (2012 . Finke, J.D., et al., ApJ, 712, 238, (2010) . Gould, R.J., & Schréder, G.P., Phys. Rev., 155, 1408 (1967 
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photons of the EBL. The electrons and positrons will be deflected by the intergalactic magnetic field (IGMF) and inverse-Compton scatter photons of the Cosmic Microwave Background (CMB) and EBL up to GeV energies. These secondary photons will produce a halo around the central point source, the angular extent of which will be dependent on the strength of the IGMF. A stronger IGMF will result in greater isotropization of the electron-positron pairs and, therefore, a lower detected flux of secondary gamma-ray emission associated with the point source. Using gammaray observations, a lower limit on the strength of the IGMF can be obtained by identifying those values yielding a total observed flux in excess of that detected by gamma-ray instruments such as Fermi.
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BLAZAR REDSHIFT CONSTRAINTS:
For blazars of unknown redshift, the EBL can be used to obtain an upper limit on the redshift value. This is done by calculating the de-absorbed VHE spectrum over a range of redshifts and identifying the redshift at which the de-absorbed spectrum either becomes harder than the Fermi-LAT spectrum or exhibits a statistically significant exponential rise with increasing energy. Both of these conditions indicate the redshift at which the calculated intrinsic spectrum becomes inconsistent with standard blazar emission scenarios. These two techniques are illustrated in Figure 5 . 
For blazars of unknown redshift, the EBL can be used to obtain an upper limit on the redshift value. This is done by calculating the de-absorbed VHE spectrum over a range of redshifts and identifying the redshift at which the de-absorbed spectrum either becomes harder than the Fermi-LAT spectrum or exhibits a statistically significant exponential rise with increasing energy. Both of these conditions indicate the redshift at which the calculated intrinsic spectrum becomes inconsistent with standard blazar emission scenarios. These two techniques are illustrated in Figure 5 . The de-absorbed VERITAS spectrum of 1ES 0502+675, assuming a redshift of z = 0.34, is in good agreement with an extrapolation of the Fermi-LAT spectrum. The de-absorbed spectrum was calcualted using the EBL model of Finke et al. [2010] . Right: A redshift upper limit of z = 0.53 is obtained for PG 1553+113 when excluding the possibility of an exponential rise at the 95% confidence level. The EBL model used was that if Kneiske & Dole [2010] .
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